ABSTRACT OF THE DISCLOSURE 

The invention comprises a beet harvesting device. The device has a first plurality 
of pairs of laterally positioned harvesting discs, and a second pair of laterally positioned 
harvesting discs, with the second pair being spaced longitudinally from the first plurality of 
pairs of discs and laterally between the paths of the first plurality of pairs of harvesting discs 
so that beets may be harvested in a path between the first plurality of pairs of discs, to thereby 
provide a novel apparatus for more readily harvesting beets in paths narrower than customarily 
harvested with p first plurality of pairs of laterally positioned harvesting discs. 



This invention relates to harvesters, more particularly, this invention relates to beet harvesters 
and the like. The subject matter of this application is essentially the same as my earlier 
U. S. Provisional patent application, Serial No. 60/418,086, Filed: October 12, 2002, entitled: 
Beet Harvester Apparatus. The priority benefits of the earlier filing date of this provisional 
application are hereby claimed. 

It is an object of the invention to provide a novel beet harvester which provides a dual set of beet 
digging discs mounted on a mobile frame with a second set of digging discs mounted behind and 
between the first set of digging discs, and with the second set of discs aligned between the path 
of the first set of discs, so that beets may be planted in rows narrower than the customary space 
between each set of discs of the first set, and so that the first set of discs may engage and dig 
beets aligned \r\ a fjrst plurality of rows, and the second set of discs may engage and dig beets 
aligned in a row between the first plurality of rows of beets. 

It is a further object of the invention to provide a novel beet harvester having a first plurality of 
pairs of laterally positioned harvesting discs, and a second pair of laterally positioned harvesting 
discs, with the second pair being longitudinally spaced from the first plurality of pairs of discs 
and laterally between the paths of the first plurality of pairs of harvesting discs so that the beets 
may be harvested in a path between the first plurality of pairs of discs, to thereby provide a novel 
apparatus for more readily harvesting beets in paths narrower than customarily harvested by>a 
first plurality of laterally positioned harvesting discs. 

In the past, the beet harvesters have been made or provided with a single lateral row of beet 
digging discs which were adjustably mounted along the single lateral extending row. As a result, 
when it was desired to harvest beets with such harvesters, it was found that the discs when 



placed as close as possible to one another the spacing between each pair of discs was limited to 
the closeness of the discs to one another. In other words, the spacing between the beets was 
limited by the space taken up by the pair of discs and their mountings between the beets, which 
in conventional discs is greater than the space of the ground otherwise necessary between each 
beet for proper growth of the beets. 

By placing a second row of pairs of discs behind the first row, it has enable the disc's position 
not to be limited in this manner, as the discs easily be placed between the first pair of discs in 
the first row by placing the second row of discs behind the first row. 
Further objects and advantages of the invention will become apparent as the description 
proceeds and when taken i conjunction with the accompanying drawings wherein: 

Brief DescriptiQn of the Drawings: 

Figure 1 is a left side elevational view of the beet harvesting invention. 
Figure 2 is a top plan view of the beet harvesting invention. 

Figure 3 is an eplarged side elevational view along line 3-3 of Figure 2 of the invention. . 
Figure 4 is a front view of the invention taken along line 4-4 of Figure 2. 
Figure 5 is a cross sectional view taken along line 5-5 of Figure 2. 
Figure 6 is a left side elevational view of the beet harvesting invention. 



Brief Description of the Preferred Embodiment: 

Briefly stated, tjie invention comprises a beet harvester having a mobile frame with a first 
plurality of pairs of laterally positioned harvesting discs and a second pair of laterally positioned 
harvesting discs. The second pair of harvesting discs being spaced longitudinally from the first 
pair of harvesting discs and laterally between the paths of the first plurality of pairs of harvesting 
disc so that beets may be harvested by the discs by the first plurality of discs and beets may also 
be harvested by the second plurality of harvesting discs in a path between the first pair of discs. 

Referring more particularly to the drawings, in Figures 1-3, inclusive, the beet harvesting 
invention 20 is illustrated having a frame 21, and a towing arm 21' mounted to the forward end 
of the frame, and a pair of supporting wheels 22 and 22' rotatably mounted to the rear of the 
frame. 



A first set of four pairs 23, 23', 23", and 23'" of digging discs 25 and 26 are mounted to a lateral 
rod 27 fixed across the frame 21 .A second set of three pairs of 24,24' and 24" of digging discs 25 
and 26 are mounted to a lateral rod 28 fixed across the frame 21, behind and between the front 



first pair of four digging discs 25 and 26 on the frame. The lateral rods 27 and 28 are fixed 
laterally between the parallel side frame members 29 and 29' of the frame 21. Each pair of discs 
25 and 26 each are rotatably mounted on a rod 31 which extends forward from each pair of discs 
with its forward end 3 1 mounted along the rods 27 and 28 by bolts 32. 

The discs and their rods 31 are mounted to rods 27 and 28 and are slidable along the rods 27 
and 28 to their selected positions on the rods and they are bolted in a fixed position, as shown in 
Figure 2. The mounting structure including the bolts are conventional structure. 

Mounted above each pair of discs are three paddles 33, 33' and 33" which are mounted about a 
circle and are fixed about rods 34 and 35, respectively. The digging disc structure including the 
discs 25 and 26 rotate in the ground from their reaction with their engagement with the ground 
as the frame is fowed through a field along rows of beets being harvested and the discs 
rotate in the grpund by their engagement with the ground. The discs are spaced close enough to 
one another at their bottoms as generally shown so as to be closer to one another than the 
diameter of the beets so that the lower concave edges of the discs engage the beets below the 
tops of the beets at their narrower diameter from opposite sides below the ground and draw the 
beets upward and rearward out of the ground. 

The paddles 33 are powered to rotate in between each pair of discs to push the beets dug by the 
discs rearward and upward out of the discs once the discs have draw the beets out the ground. 
The beets once pushed rearward and upward out of the discs will engage the four spiral ridges 
rollers 36,37,38, and 39 which are powered to rotate clockwise when viewed from Figure 2 to 
auger the beets from the left side of the frame toward the right side of the frame 21 when viewed 
from Figure 2. Once the beets reach the right side of the frame, the spiral pitch of the spiral 
ridges 36' on thp augers changes, as shown, to cause the beets to be augered rearward along the 



right side of the frame onto the link chain conveyor belt 40 immediately behind the three augers. 
The conveyor belt is also powered rotate clockwise when viewed from Figure 3 to convey the 
beets rearward on the frame past the three second set of discs. 

The pair of digging discs of the first set are each mounted rotatably to a supporting arm or rod 3 1 
at the rearward end 3 1' of the supporting arm. The forward end 3 1" of each supporting arm of 
the discs is mounted to the frame. The arms have projecting flanges 32' with U bolts 32 
surrounding a horizontal front post 27 and locking the supporting arm to the horizontal front 
post. The front post is fixed between the side members 29 and 30 of the main frame 21. The U 
bolts have a U shaped rod with nuts threaded onto the bolts to bolt the supporting arms to the 
front horizontal member 27, with the bolts being loosened by loosening the bolts to allow the 
supporting arm to be slid along the horizontal post to a different location along the post and the 
nut may then be tightened to lock the supporting arm and digging discs at their adjusted location 
on the horizontal posts. 

Four auger rollers 36,7,38,39 are rotatably mounted behind the front four pairs of digging discs 
to auger beets drawn out of the ground by the rotating discs 25 and 26 of the front four pairs of 
digging discs 23. The four auger rollers or rods auger the beets dug from the ground by the discs, 
from left to the right, when viewed from Figure 2, toward the right side of the augers and the 
frame. The first three augers 36, 37, 38 are longer than the fourth auger 39 and extend to the far 
right side 30 of the frame, in front of the belt conveyor 40. The fourth auger 39 extends only to 
the wall 43 which separates the second set of discs from the conveyor 40. The fourth auger 39 is 
pivotally mounted in the wall 43. The augers have conventional spiral ridges 36'. The spiral pitch 
of the auger ridges 36'. of the augers 36,37, and 38 at the very right end of these augers is 
reversed from the pitch on the left and center of the augers. The spiral pitch of auger 39 is the 



same pitch as the left and centers of the augers 36,37, and 38 so that they all auger the beets 
from behind the first set of discs to the front of the conveyor 40. 

This reverse pitch of augers 36,37, and 38 along right side from their left and center portions 
causes the beets, when they reach the right side of these augers, being augered and urged 
rearward by these augers onto a conveyor 40, which conveyor is immediately behind the right 
side of the three augers. 

The belt conveyor 40 is beside the second set of discs and extends rearward. The wall 43 runs 
between the belt conveyor 40 and the second set of discs 24-24" to separate the conveyor 
from them. .Thp belt 40 is of a conventional endless construction with spaced lateral ribs and is 
power driven tQ rotate counter clockwise, when viewed from Figure 6, to move the beets 
rearward from the four augers of the first set of discs along the frame past the second set of 
discs 24-24" to the rear auger rollers 44-46.Mounted behind the front set of digging discs and 
behind the four augers 36-39 is the second set of three pairs of digging discs 24,24', 24 f which 
are also rotatably mounted to the rear end 3 T of supporting arms 3 1 . The front end of the 
supporting arms are bolted to the second horizontal rectangular post 28 fixed horizontally 
across the framp, from the left side of the frame 29 laterally across and between the upper and 
lower portions of belt 40 to the right side 30 of the frame where the horizontal post is fixed to 
the frame 21. 

A conveyor belt structure 47 is rotatably mounted on the frame behind the second set of digging 
discs. The conveyor belt structure 47 is made in two sections 47 and 47" is of conventional 
construction with spaced rib construction and which are mounted on common a dual pair of end 
rollers 87 and $7". The conveyor belts 47 and 47' receive beets dug out of the ground by the 
second set of discs 24, 24', 24" and rotate clockwise when viewed from Figure 3 to convey them 
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rearward, when viewed from Figure 2, onto the left side of the three augering rollers 44,45, and 
46. The auger rollers 44,45, and 46 receive the beets from the belt 47 and rotate axially 
clockwise when viewed from Fig. 3 and the spiral ribs 52 auger them laterally along the frame 
from left to right, when viewed from Fig. 2, to the center of the frame, which construction is of 
the type customarily found in single row disc harvesters. From this point, the beets are 
customarily elevated by elevating structure as shown in phantom lines. 

While the belt conveyor 40 on the right side of the frame conveys deposits the beets from the 
front or first set of discs rearward onto the right side of the augering rollers 44,45, and 46. The 
auger rollers 44-46 in rotating their spiral ribs then auger the beets, from right to left, to the 
center of the augering rollers 44,45, and 46. The spiraling of the ribs 52 on the three augers in 
the center of the augers causes the beets at the center of the augers to be augered rearward onto 
a conventional beet elevating mechanism 53 shown in phantom lines. The elevating mechanism 
which is conventional elevates the beets onto a conventional upper conveyor which conveys the 
beets off the harvesters into the boxes of trucks to haul the beets to storage bins and the like. 

The power take off mechanism 54 for the harvester 20 has a power take off shaft 55 rotatably 
mounted to the front of the frame and receives rotational power from the power take off of the 
tractor, not shown, which tows the harvester through the field for harvesting the beets. 

The power take off shaft 55 conveys rotational power to the first gear box 56, through universal 
joints. The first gear box 56 has opposing side output shafts 57 and 57' and a rear output shaft 
57". The rear output shaft 57" of the gear box 56 is connected to a input shaft 58' of a second 
gear box 58 by ^ second drive shaft 59 through U joints. The second gear box 58 also 
has opposing output shafts 59 and 59\ 
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The output shafts 57' and 59' of the first and second gear boxes extend to the right side of the 
frame to gears 60 and gears 60 drive chains 61 and 61' to drive the input gears 62 and 62* which 
are fixed to shafts 34 and 35, respectively, for powering the rotation of the first and second set, 
respectively, of paddles 33 for the first and second set of digging discs to rotate the paddles 
between the first and second set of discs. 

The output shafts 57 and 59 of the first and second gear boxes extend to left side of the frame to 
the conveyor belts and auger rollers transmit power from the gear boxes to the left side of the 
frame to power the conveyor belts and auger rollers for both the first and second set of discs. 

The output shaft 57 has a pulley 64 which drives a belt 65 and the belt 65 drives pulleys 
66,67,68",68,69 by extending along the same side of pulleys 66 and 67 then looping about idler 
pulley 68" and then extending along the same side of pulleys 68 and 69 to drive the four pulleys 
66,67,68,69 which are connected axially to the four augers 36-39 to drive, respectively, these 
four augers 36-39 behind the first set of discs, clockwise, when viewed from Figure 3. 
A spring loaded tension pulley 64* is pivotally mounted to the side of the frame at pivot 64", with 
a spring 64"' urging the pulley clockwise about the pivot against belt 65 to keep the belt 65 taut. 

The output shaft 59 of the second gear box drives the pulley 70 on the left side 29 of the frame 
which drives a belt 71 and the belt 71 drives pulley 72. A tension pulley 71' is urged clockwise 
against belt 71 \o keep the belt 71 taut. The pulley 72 has a coaxial reduction pulley 72' fixed 
hereto which auger 44 and also drives a belt 73 which drives pulleys 74,75,76,77,78 which drive 
the other two auger rollers 45,46 with spiral ridges 44-46 rotating clockwise when viewed from 
Fig.2. It also drives the three smooth rollers 44',45', 46 ! between the spiral or auger rollers 
counterclockwise >vhen viewed from Fig.2. 



The rear three auger rollers and three smooth rollers operation is customary in a single row 
disc harvester. The three auger rollers 44-46 act to drive the beets toward the center of the frame, 
while the three smooth rollers 44'-46 f merely act to dislodge dirt from the beets. A tension pulley 
80 is urged counterclockwise against belt 73 to keep belt 73 taut. 

The output shaft 59 also drives the pulley 81 which drives the belt 82 drives the pulley 83 
which, through the reduction pulley 83',drives belt 84 which drives pulley 85, and through 
reduction pulley 86 drives the shaft 87 and the shaft 87 has the dual pair of rollers 87' fixed 
thereto which rotatably support the rear of the conveyor belts 47 and 47" and drive belts 47' and 
47" of the conveyor belt behind the second set of discs on the left side of the frame. The shaft 87 
also drives as well the conveyor 40 at the right side of the frame by the shaft 87 extending 
through the conveyor 40 by rollers 40" fixed to the shaft 87 which rotatably support the rear of 
the conveyor 40 and drive the conveyor 40. The ends of the shaft 87 are rotatably mounted in the 
sides 29 and 30 of the frame. A front dual pair of rollers 87 support the front of conveyor belts 
47 and 47". A pair of rollers 40' rotatably support the front of conveyor 40. A conventional 
tension pulley 38 is also provided to be urged clockwise by a spring to keep the belt 84 taut. 

Guide rollers are also mounted on the wall 30 to guide the chains 61 and 61'. 

The towing arm 21 1 is pivotally mounted to the frame 21 about the pivotal axis 21" and is 
hydraulically controlled by a pair of hydraulic cylinders 2 reconnected by hydraulic lines 
connected to the towing tractor so that the frame can be pivoted downward or upward when 
positioning the discs to a suitable level in the ground suitable for digging the beets out of the 
ground with the discs when the frame is being towed by the tractor. 

A wall 41 is mQunted to a lateral top beam member 41* fixed across the frame and extends 



downward behind the first set of four pairs of discs, directly above the fourth auger 39 and 
drapes down to at least near the auger 39 and acts to prevent beets dug by the first set of four 
pairs of discs from traveling over the top of the auger and causes beets deposited upon the four 
augers to travel laterally along the augers to a position in front of the conveyor 40, so that they 
may be augered rearward by the augers onto the conveyor 40. While the panel member or wall 
may be solid, it is also customary in the field to provide a plurality of spaced vertical rods 
instead to serve as a wall to cause or guide the beets to follow a certain path. 

The beets thereby move in generally the path as shown by the arrows in Figure 2, from the first 
set of digging discs rearward onto the four augers, then laterally along the augers, to the front of 
the side conveyor then rearward on the side conveyor onto the rear augers, while the beets from 
the second set of digging discs move rearward onto the conveyor then rearward onto the left side 
of the rear augers, where the rear augers auger the beets from the left and right side to the center. 
From there they are augered rearward onto the conventional elevating mechanism of a harvester. 

In the past, beets have been planted in rows spaced close to one another increase production of a 
given area of a field. However, harvesters in the past have been made with the discs only 
mounted along a single lateral row in the harvester frame. However, each pair of discs can only 
be placed so close to another before they begin to interfere with one another in their operation. 

Thus, in order to dig beets which are planted very close to one another laterally, the discs must 
be placed too close to one another for the each of the pairs of discs to operate free of 
interference to one another. For this reason the spacing between each row of beets when planted 
have been larger in the past, with the generally accepted minimum spacing between plants at 
approximately 16 inches. By mounting another set of discs behind and between the spacing 
between the fir$t set of discs, the first and second sets of discs will not interfere with one 



another, and it has been found that the rows of beets planted may be spaced twice as close to one 
another. For example, by providing the harvester with a second row of discs 24 it has been 
found that the spacing between plants can be readily reduced to approximately 1 1 inches, 
thereby provided nearly doubling the number of beet plants in a given area. 

Thus, a novel beet harvesting device is being provided which provides a second set of beet 
harvesting disc? being behind and between each set of a plurality of pairs of discs to enable beets 
to be harvested, which have been planted with more closely spaced rows. 

It will be obvious that various changes and departures may be made to the invention without 
departing from the spirit and scope thereof, and accordingly, it is not intended that the invention 
be limited to thpt specifically described in the specification or as illustrated in the drawings but 
only as set fortfy in the appended claims wherein: 



